REMARKS 

' Claims 1-47 are pending. Claims 1-6, 9-16, 18-34, 36, 38-41, 43, 44, 46, and 47 are 
rejected. Claims 7, 8, 17, 35, 37, 42, and 45 are indicated as being allowable, but are objected 
to as being based on a rejected claim. Applicants appreciate the indication of allowable 
subject matter, but respectfully submit that the remaining claims also are allowable. 

In particular, all of claims 1-6, 9-16, 18-34, 36, 38-41, 43, 44, 46, and 47 are rejected 
under 35 U.S.C. 103(a) over a combination of references. Several combinations were 
assembled by the Examiner, but one reference in every combination was U.S. Pub. Pat. App. 
2002/0109226 to Khan et al. (hereinafter "Khan"). The rejections are all traversed, on 
grounds that Khan is not prior art. To substantiate this assertion, enclosed herewith is a 
Declaration Pursuant to 37 CFR 1.131 signed by each of the four named inventors. Therein, 
the inventors demonstrate that they were in possession of the subject matter of the claims 
prior to Khan's filing date of February 15, 2001 . The declaration is substantiated by a 
document (Exhibit A) created at Amkor Technology, Inc. prior to Khan's filing date of 
February 15,2001. 

In particular, Exhibit A includes the same package designs that appear as Figs. 1, 2, 
3A, 3B, and 3C of the application. Exhibit A in particular shows the claimed encapsulation 
feature, e.g., claim 1 's feature of "an encapsulant completely enclosing the die and the heat 
spreader," for which the Examiner relies on Khan. Accordingly, the rejections of all of the 
claims under 35 USC 103(a) should be withdrawn, because Khan is not prior art. 
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CONCLUSION 

In summary, the rejections are overcome, and must be withdrawn, because Khan is not 
prior art. Please direct comments or questions to the undersigned at (408) 451-5906 


Customer No. 22888 



?. Parsons 
Attorney for Applicants 
Reg. No. 34,691 


I hereby certify that this correspondence is being deposited with the United States Postal Service as 
FIRST CLASS MAIL in an envelope addressed to: Commissioner for Patents, P.O. Box 1450 
Alexandria, VA 223 13-1450, on January 23, 2004. 


Date: 


Signature: ^ &4,*!.o*Qfi/?A< 4 /Wfo^ 
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APPENDIX 
PENDING CLAIMS 

Below are the pending claims. None are amended in this paper 

1. (Original) A semiconductor die package, comprising: 

a substrate having a first and a second surface; 

a die having a first surface and a second surface, wherein the first surface of 
the die is attached to the first surface of the substrate; 

a heat spreader attached to the second surface of the die; and 

an encapsulant completely enclosing the die and the heat spreader. 

2. (Original) The die package of Claim 1, wherein the second surface of the die is the 
face containing active circuitry. 

3. (Original) The die package of Claim 2, wherein the second surface of the die is 
electrically coupled to the first surface of the substrate. 

4. (Previously Amended) The die package of Claim 3, wherein bond wires electrically 
couple the second surface of the die to the first surface of the substrate. 

5. (Original) The die package of Claim 1, further comprising a conductive ball grid 
array coupled to the second surface of the substrate. 

6. (Previously Amended) The die package of Claim 1, further comprising a thin layer 
of thermal conductive adhesive between the die and the heat spreader. 


-4- 


SerialNo. 09/923,834 


7. (Original) The die package of Claim 6, wherein the thin layer is of the order of 
approximately 1 mil or less. 

8. (Previously Amended) The die package of Claim 1, wherein the encapsulant 
covering an uppermost portion of the heat spreader is no more than 9 mils thick. 

9. (Previously Amended) The die package of Claim 1, wherein the heat spreader 
comprises: 

an interior planar portion overlying and attached to the die; 
an outer planar portion overlying and attached to at least a portion of the 
substrate; and 

a first angled portion extending from the outer planar portion towards the 
second surface of the die. 

10. (Original) The die package of Claim 9, wherein the outer planar portion only 
overlies portions of the substrate in a direction extending laterally from the four sides of the 
die. 

1 1 . (Previously Amended) The die package of Claim 9, wherein the outer planar 
portion overlies substantially all of the substrate. 

12. (Original) The die package of Claim 1, wherein the first surface of the die is the 
face containing active circuitry. 
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13. (Original) The die package of Claim 12, wherein the first surface of the die is 
electrically coupled to the first surface of the substrate. 

14. (Previously Amended) The die package of Claim 13, wherein an array of solder 
bumps electrically couple the first surface of the die to the first surface of the substrate. 

15. (Previously Amended) The die package of Claim 9, wherein a thin layer of 
encapsulant is located between the outer planar portion of the heat spreader and the first 
surface of the substrate. 

16. (Previously Amended) A ball grid array (BGA) package, comprising: 

a substrate including a ball grid array; 

a die coupled to the substrate; 

a thin thermal conductive adhesive layer on the die; 

a heat slug attached to the die with the adhesive layer; and 

an encapsulant completely covering the heat slug. 

17. (Previously Amended) The BGA package of Claim 16 wherein the encapsulant 
covering an uppermost portion of the heat slug is no more than 9 mils thick. 

18. (Previously Amended) The BGA package of Claim 16, wherein the heat slug 
comprises: 

an interior planar portion overlying and attached to the die; 
an outer planar portion overlying and attached to at least a portion of the 
substrate; and 
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a first angled portion extending from the outer planar portion towards [the] an 
upper surface of the die. 

19. (Original) The BGA package of Claim 18, wherein a thin layer of encapsulant is 
located between the outer planar portion of the heat slug and the upper surface of the 
substrate. 

20. (Previously Amended) A method of dissipating heat from a ball grid array 
package, comprising: 

attaching a die to a substrate including a ball grid array; 
attaching a heat slug directly to the die; and 
encapsulating the die and the heat spreader completely. 

21. (Previously Amended) The method of Claim 20, further comprising leaving a thin 
layer of encapsulant over an uppermost portion of the heat slug. 

22. (Previously Amended) The method of Claim 20, further comprising forming a thin 
layer of encapsulant between an outer portion of heat slug and a surface of the substrate. 

23. (Original) A method of packaging a semiconductor die, comprising: 

providing a substrate; 

attaching a first surface of the die to the substrate; 

attaching a heat slug directly to a second surface of the die, the second surface 
opposing the first surface; and 

completely covering the heat slug with an encapsulant. 
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24. (Previously Added) The die package of claim 1, wherein the heat spreader 
contacts the first surface of the substrate. 

25. (Previously Added) The die package of claim 24, further comprising bond wires 
electrically coupling the second surface of the die to the substrate, wherein the heat spreader 
superimposes the bond wires. 

26. (Previously Added) The die package of claim 2, further comprising bond wires 
electrically coupling the second surface of the die to the substrate, wherein the heat spreader 
superimposes the bond wires. 

27. (Previously Added) The die package of claim 26, wherein the heat spreader 
contacts the substrate. 

28. (Previously Added) The die package of claim 27, wherein the die has four 
peripheral sides, and the heat spreader contacts the substrate adjacent each of the four 
peripheral sides. 

29. (Previously Added) The die package of claim 27, wherein the die has four 
peripheral sides, and the heat spreader contacts the substrate adjacent some but not all of the 
four peripheral sides. 
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30. (Previously Added) The die package of claim 1, wherein the second surface of the 
die includes bond pads electrically coupled to the substrate, and the heat spreader contacts the 
second surface of the die within a perimeter of said bond pads. 

31. (Previously Added) The die package of claim 30, wherein the bond pads are each 
electrically coupled to the substrate by one of a plurality of bond wires, and the heat spreader 
superimposes the bond wires. 

32. (Previously Added) The die package of claim 31, wherein the heat spreader 
contacts the substrate outward of a connection between the respective bond wires and the 
substrate. 

33. (Previously Added) The die package of claim 31, wherein the heat spreader does 
not contact the substrate. 

34. (Previously Added) The die package of claim 1, further comprising a metal ring 
coupled to the first surface of the substrate around the die and the heat spreader. 

35. (Previously Added) The die package of claim 34, wherein the die is in a flip chip 
connection with the first surface of the substrate. 

36. (Previously Added) The die package of claim 9, wherein the second surface of the 
die includes active circuitry, and bond pads electrically coupled to the substrate. 
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37. (Previously Added) The die package of claim 1, wherein a thickness of the 
encapsulant between an outer surface of the encapsulant and a closest portion of the heat slug 
is no more than 9 mils. 

38. (Previously Added) The BGA package of claim 16, wherein the die includes an 
active surface with bond pads thereon, the heat slug is attached to the active surface within a 
perimeter of the bond pads. 

39. (Previously Added) The BGA package of claim 38, wherein the bond pads are 
electrically coupled to the substrate using bond wires, and the heat slug arches over said bond 
wires. 

40. (Previously Added) The BGA package of claim 39, wherein the heat slug is 
attached to the substrate. 

41. (Previously Added) The BGA package of claim 16, wherein the heat slug includes 
a depressed region opposite a surface of the heat slug that is attached to an active surface of 
the die, said depressed region being filled with said encapsulant. 

42. (Previously Added) The BGA package of claim 16, wherein a thickness of the 
encapsulant between an outer surface of the encapsulant and a closest portion of the heat slug 
is no more than 9 mils. 
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43. (Previously Added) The method of claim 20, wherein the heat slug is coupled to a 
surface of the die that includes a plurality of bond pads, said bond pads being electrically 
coupled to the substrate. 

44. (Previously Added) The die package of claim 23, further comprising bond wires 
electrically coupling the second surface of the die to the substrate, wherein the head spreader 
superimposes the bond wires. 

45. (Previously Added) The method of claim 23, wherein a thickness of the 
encapsulant between an outer surface of the encapsulant and a closest portion of the heat slug 
is no more than 9 mils. 

46. (Previously Added) The method of claim 45, wherein a plurality of bond wires are 
electrically coupled to the second surface of the die, and the heat slug superimposes the bond 
wires. 

47. (Previously Added) The method of claim 46, wherein a plurality of bond wires are 
electrically coupled to the second surface of the die, the heat slug superimposes the bond 
wires, and the heat slug is attached to the substrate. 
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